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(57) ABSTRACT 

A display device including a display panel, a gate driver, a 
data driver and a signal controller. The display panel includes 
gate lines and data lines, the gate driver is connected to the 
gate lines, the data driver is connected to the data lines and the 
signal controller controls the display panel, the gate driver, 
and the data driver. The signal controller includes a timing 
controller and a loW voltage differential signaling (LVDS) 
receiving unit. The timing controller includes a frame 
memory. The display device further includes an analog-to 
digital (AD) board including an LVDS transmission unit, 
Wherein the LVDS transmission unit transmits a signal iden 
tifying a stopped image or a moving image to the LVDS 
receiving unit, and in response to the signal identifying the 
stopped image, the signal controller maintains the display of 
the same image on the display panel by using the frame 
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DISPLAY DEVICE AND A DRIVING METHOD 
THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority under 35 U.S.C. §ll9 to 
Korean Patent Application No. 10-2011-0073538 ?led in the 
Korean Intellectual Property Of?ce on Jul. 25, 2011, the 
disclosure of which is incorporated by reference herein in its 
entirety. 

BACKGROUND 

1. Technical Field 
The present invention relates to a display device and a 

driving method thereof. 
2. Discussion of the RelatedArt 
Display devices may include ?at panel display devices of 

various types such as a liquid crystal display, an organic light 
emitting diode display, an electrophoretic display, and a 
plasma display. In general, a display device includes a display 
panel, a driving chip for driving the display panel, and a 
printed circuit board on which a system controller and the 
driving chip are mounted. 

In the display device ?eld, high speed and high bandwidth 
data transmission between components, such as the driving 
chip, the printed circuit board, and the system controller is 
desired. This may be accomplished by using a low voltage 
differential signaling (LVDS) method. LVDS is an electrical 
digital signaling system that can run at very high speeds over 
twisted-pair copper cables. LVDS is a cost-effective solution 
for many applications that demand low power consumption 
and high noise immunity for high data rates. 
An image displayed by the display device may be a moving 

image that is changed over time or a stopped image that 
remains still for a period of time. In the case of the stopped 
image, to reduce power consumption, a pixel self-refresh 
(PSR) technique may be used. However, the PSR technique 
does not work in a unidirectional communication method 
such as the LVDS method. Accordingly, there is a need to 
reduce power consumption when still images are displayed in 
the LVDS method. 

SUMMARY 

The present invention provides a display device for 
improving power consumption when displaying a stopped 
image in the low voltage differential signaling (LVDS) 
method of unidirectional communication, and a driving 
method thereof. 
A display device according to an exemplary embodiment 

of the present invention includes: a display panel including 
gate lines and data lines; a gate driver connected to the gate 
lines; a data driver connected to the data lines; a signal con 
troller controlling the display panel, the gate driver, and the 
data driver, the signal controller including a timing controller 
and a low voltage differential signaling (LVDS) receiving unit 
and the timing controller including a frame memory; and an 
analog-to-digital (AD) board including an LVDS transmis 
sion unit, wherein the LVDS transmission unit transmits a 
signal identifying a stopped image or a moving image to the 
LVDS receiving unit, and in response to the signal identifying 
the stopped image, the signal controller maintain the display 
of the same image on the display panel by using the frame 
memory. 
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2 
The signal identifying the stopped image may use a 

reserved bit of an LVDS transmission method to identify the 
stopped image. 
The identi?cation of the stopped image may be based on 

reserved bits in more than two consecutive frames. 
The signal identifying the stopped image may use a com 

bination of at least two of a data enable (DE) signal, a vertical 
synchronization (VSYNC) signal, and a horizontal synchro 
nization (HSYNC) signal of an LVDS transmission method. 
The identi?cation of the stopped image may be based on an 

overlap of a high period of the VSYNC signal and a high 
period of the HSYNC signal, or an overlap of a high period of 
the DE signal and the high period of the VSYNC signal and 
the high period of the HSYNC signal. 
When the identi?cation of the stopped image is based on 

the overlap of the high period of the DE signal, the high period 
of the VSYNC signal and the high period of the HSYNC 
signal identifying the stopped image may include data for a 
frequency of a clock that is used when displaying the same 
image. 
The signal controller may operate the frame memory, when 

the same image is displayed, by using a ?rst clock signal 
having a frequency that is lower than a frequency of a second 
clock signal used when a moving image is displayed on the 
display panel. 
The signal controller may further include a phase-locked 

loop (PLL) unit receiving an oscillating clock signal from an 
outside source to generate the ?rst and third clock signals and 
a control signal generator generating a control signal. 
The PLL unit may not be operated when the moving image 

is displayed, and when the same image is displayed, the PLL 
unit may generate the ?rst and third clock signals and the ?rst 
clock signal may be transmitted to the frame memory and the 
third clock signal may be transmitted to the control signal 
generator. 
The third clock signal may have the same frequency as the 

second clock signal. 
A driving method of a display device according to an 

exemplary embodiment of the present invention includes: 
receiving, at an AD board, a stopped image signal from an 
outside source; transmitting a processed version of the stop 
ping image signal from an LVDS transmission unit of the AD 
board to a signal controller; and repeatedly displaying, on a 
display panel, the same image base on the processed stopped 
image by using a frame memory disposed in the signal con 
troller. 
The processed stopped image signal may use a reserved bit 

of an LVDS transmission method as its identi?cation. 
The identi?cation of the processed stopped image signal 

may be based on reserved bits in more than two consecutive 
frames. 
The processed stopped image signal may use a combina 

tion of at least two of a DE signal, a VSYNC signal, and a 
HSYNC signal of an LVDS transmission method as its iden 
ti?cation. 
The identi?cation of the processed stopped image signal 

may be based on an overlap of a high period of the VSYNC 
signal and a high period of the HSYNC signal, or an overlap 
of a high period of the DE signal, the high period of the 
VSYNC signal and the high period of the HSYNC signal. 
When the identi?cation of the processed stopped image 

signal is based on the overlap of the high period of the DE 
signal, the high period of the VSYNC signal and the high 
period of the HSYNC signal, the processed stopped image 
signal may include data for a frequency of a clock signal that 
is used when displaying the same image. 
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When repeatedly displaying the same image, the signal 
controller may operate the frame memory with a ?rst clock 
signal having a frequency that is lower than a frequency of a 
second clock signal that is used when displaying a moving 
image. 
When repeatedly displaying the same image, the signal 

controller generates a control signal and outputs the control 
signal to a control signal generator, wherein the control signal 
has the same frequency as the second clock signal. 
A display device according to an exemplary embodiment 

of the present invention includes: a display panel displaying 
an image for a ?rst frame; an LVDS receiving unit receiving 
LVDS data, wherein the LVDS data includes at least one bit 
indicating whether the LVDS data is for a still image or a 
moving image; and a frame memory storing image data cor 
responding to the displayed image, wherein when the LVDS 
data is for a still image, the frame memory provides the stored 
image data to the display panel to maintain the display of the 
image for a second frame. 

The display device may further include a PLL unit provid 
ing a ?rst clock to the frame memory and a second clock to a 
control signal generator in response to the LVDS data for the 
still image, wherein the ?rst clock has a lower frequency than 
the second clock. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a display device according to 
an exemplary embodiment of the present invention. 

FIG. 2A and FIG. 2B each include a diagram of a data 
structure that is transmitted with a low voltage differential 
signaling (LVDS) method. 

FIG. 3 to FIG. 6 are diagrams illustrating transmitting a 
stopped image according to an exemplary embodiment of the 
present invention. 

FIG. 7 is a diagram illustrating data that is changed from a 
stopped image to a moving image according to an exemplary 
embodiment of the present invention. 

FIG. 8 is a block diagram of a display panel board accord 
ing to an exemplary embodiment of the present invention. 

FIG. 9 and FIG. 10 are diagrams illustrating an operation of 
the display panel board of FIG. 8 for a moving image and a 
stopped image. 

FIG. 11 and FIG. 12 are waveform diagrams of a control 
signal generated for a moving image and a stopped image in 
a display panel board according to an exemplary embodiment 
of the present invention. 

FIG. 13 is a graph showing power consumed according to 
an exemplary embodiment of the present invention. 

FIG. 14 is a diagram ofa display pattern used in FIG. 13. 
FIG. 15 is a graph of a ?icker amount for a driving fre 

quency. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Exemplary embodiments of the present invention will be 
described more fully hereinafter with reference to the accom 
panying drawings. However, the present invention may be 
embodied in various different ways and should not be con 
strued as limited to the exemplary embodiments disclosed 
herein. 

Certain aspects of the drawings may be exaggerated for 
clarity. Like reference numerals may designate like elements 
throughout the speci?cation and drawings. 
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4 
Now, a display device according to an exemplary embodi 

ment of the present invention will be described with reference 
to FIG. 1. 

FIG. 1 is a block diagram of a display device according to 
an exemplary embodiment of the present invention. 
A display device according to an exemplary embodiment 

of the present invention includes a display panel 300, a gate 
driver 400, a data driver 500, a gray voltage generator 800, an 
analog/digital (AD) board 650, and a signal controller 600. 
The display panel 300 of FIG. 1 includes a plurality of gate 

lines G1-Gn and a plurality of data lines D1-Dm, and the 
plurality of gate lines G1-Gn extend in a horizontal direction 
and the plurality of data lines D1-Dm intersecting the plural 
ity of gate lines G1 -Gn extend in a vertical direction. 
A pixel is connected to one of the gate lines G1 -Gn and one 

of the data lines D1-Dm, and the pixel includes a switching 
element Q connected to the gate line and the data line. The 
switching element Q includes a control terminal connected to 
the gate line, an input terminal connected to the data line, and 
an output terminal connected to a liquid crystal capacitor C LC 
and a storage capacitor C ST. 
The display panel 300 of FIG. 1 is a liquid crystal panel, 

however the display panel 300 to which the present invention 
may be applied may include various display panels such as an 
organic light emitting diode display panel, an electrophoretic 
display panel, and a plasma display panel. 
The plurality of gate lines G1 -Gn of the display panel 300 

are connected to the gate driver 400, and the gate driver 400 
alternately applies a gate-on voltage Von and a gate-off volt 
age Voff to the gate lines G1 -Gn according to a control signal 
CONT1 of the signal controller 600. 
The plurality of data lines D1-Dm of the display panel 300 

are connected to the data driver 500, and the data driver 500 
receives a control signal CONT2 and an image data DAT from 
the signal controller 600. The data driver 500 converts the 
image data DAT into a data voltage by using a gray voltage 
generated in the gray voltage generator 800, and transmits the 
data voltage to the data lines D1-Dm. 
The AD board 650 includes an AD converter 651, a scaler 

652, and a low voltage differential signaling (LVDS) trans 
mission unit 653, and is a board that receives an external 
analog signal applied from the outside and converts it into a 
digital signal. 
The AD converter 651 receives the external analog signal, 

which includes data, and converts it into the digital signal. 
The converted digital signal is input to the scaler 652, and is 
then input to the LVDS transmission unit 653 such that the 
data is re-aligned to be suitable for an LVDS method and is 
output as LVDS data LVDS DAT. 
The signal controller 600 includes an LVDS receiving unit 

601, a timing controller 602, and a reduced swing differential 
signaling (RSDS) transmission unit 603, and converts the 
LVDS data LVDS DAT input from the AD board 650 and 
outputs it with a predetermined method (e.g., an RSDS 
method) after a calculation. 

The LVDS receiving unit 601 receives the LVDS data 
LVDS DAT and divides it into red, green, blue (RGB) image 
data, a data enable (DE) signal, a horizontal synchronization 
(HSYNC) signal, and a vertical synchronization (VSYNC) 
signal. The divided signals are input to the timing controller 
602 and the RGB image data is calculated for a gamma 
characteristic, a response speed improvement, and a color 
feeling improvement, and the DE signal, the HSYNC signal, 
and the VSYNC signal are reference signals for displaying 
the image. Next, the divided signals are input to the RSDS 
transmission unit 603 and are converted by the RSDS method 
and output. 
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The external signal input to the AD board 650 may include 
a signal indicating a moving image signal or a stopped image 
signal. In the case of the moving image signal, input image 
information is processed for display by the display panel 300. 
In contrast, in the case of the stopped image signal, the input 
image remains the same such that the image previously dis 
played on the display panel 300 may continue to be displayed 
on the display panel 300. Here, the AD board 650 and the 
signal controller 600 do not perform the same processing that 
they perform when the moving image signal is received. 

Accordingly, in an exemplary embodiment of the present 
invention, if the stopped image signal is input, the input image 
as the stopped image is provided to the signal controller 600 
from the AD board 650 in the LVDS method (e.g., a unidi 
rectional communication method) for the same image to be 
continuously displayed. When displaying the stopped image, 
the same image is displayed by using the image data input in 
the previous frame through a frame memory (referring, for 
example, to frame memory 622 of FIG. 8) included in the 
signal controller 600. In addition, when displaying the same 
image this way, it is not necessary for the AD board 650 to be 
operated and the LVDS transmission unit 653 does not output 
the LVDS data LVDS DAT such that power is not consumed 
for these actions. In addition, the stopped image may cause 
the same image to be displayed for a period of time such that 
the image is displayed even if the driving frequency is low, 
thereby enabling the lowering of the driving frequency for the 
display of the image. 
A method according to an exemplary embodiment of the 

present invention, in which it is determined whether the 
image data provided from the LVDS transmission unit 653 of 
the AD board 650 to the signal controller 600 is for the 
moving image or the stopped image, will now be described. 

FIG. 2A and FIG. 2B each include a diagram of a data 
structure that is transmitted with an LVDS method, FIG. 3 to 
FIG. 6 are diagrams illustrating transmitting a stopped image 
according to an exemplary embodiment of the present inven 
tion, and FIG. 7 is a diagram illustrating data that is changed 
from a stopped image to a moving image according to an 
exemplary embodiment of the present invention. 

FIG. 3, FIG. 5, FIG. 6, and FIG. 7 each show an example of 
a distinction signal showing whether the image data is the 
moving image or the stopped image. 

FIG. 2A shows a data structure of the LVDS method of 8 
bits, and FIG. 2B shows a data structure of the LVDS method 
of 6 bits. 

Referring to FIG. 2A, the 8-bit LVDS data LVDS DAT 
includes a reserved bit R as well as the DE signal, VSYNC 
signal, HSYNC signal, and R, G, B image data R[0]-R[7], 
G[0]-G[7], and B[0]-B[7]. The reserved bit R is shown by a 
slashed line at the leftmost side of the R><IN[3] row of FIG. 
2A. As described above, the 8-bit LVDS data LVDS DAT may 
indicate whether the image data is the stopped image or the 
moving image by using the reserved bit R and may transmit 
the reservedbit R to the signal controller 600. For example, as 
shown in FIG. 3, if 0 is applied to the reserved bit R, the image 
data is recognized as the stopped image, and differently, if 1 
is applied to the reserved bit R, the image data is recognized 
as the moving image. In other words, the reserved bit R may 
be used as a distinction signal identifying whether the image 
data is the stopped image or the moving image. 

In addition, if the reserved bit R is not used, as shown in 
FIG. 5 and FIG. 6, the stopped image may be identi?ed by 
using the relation of the DE signal, the VSYNC signal, and the 
HSYNC signal. 

FIG. 4 to FIG. 6 show signal waveform diagrams in which 
the LVDS data LVDS DAT received in the LVDS receiving 
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6 
unit 601 of the signal controller 600 is divided for each signal, 
where FIG. 4 shows the case of the moving image, and FIG. 
5 and FIG. 6 each show the case of the stopped image. 

Referring to FIG. 4, to display the moving image data, 
which is input every frame, high periods of the DE signal, the 
VSYNC signal, and the HSYNC signal do not overlap each 
other. During the period in which the DE signal is high, the R, 
G, B image data are respectively input, the VSYNC signal and 
the HSYNC signal do not overlap the DE signal and the R, G, 
B image data, and further, the VSYNC signal and the HSYNC 
signal do not overlap each other. 

However, in the case of the stopped image, it is not neces 
sary to input the R, G, B image data to display the image such 
that overlap may occur. 

For example, in the exemplary embodiments of FIG. 5 and 
FIG. 6 the distinction signals are formed by the relation of at 
least two signals among the DE signal, the VSYNC signal, 
and the HSYNC signal included in the LVDS data LVDS 
DAT. 

FIG. 5 shows a case in which the highperiod of theVSYNC 
signal is increased, with respect to that shown in FIG. 4, and 
overlaps the high period of the HSYNC signal (referring to A' 
of FIG. 5), and FIG. 6 shows a case in which the VSYNC 
signal and the HSYNC signal overlap the high period of the 
DE signal (referring to A' of FIG. 6). 

Particularly, like that shown in FIG. 6, if the VSYNC signal 
and the HSYNC signal are high during the high period of the 
DE signal in which the R, G, B image data is input, the R, G, 
B image data are not recognized as image data. Here, instead 
of the R, G, B image data, data for a low frequency clock that 
will be used to reduce power consumption in the signal con 
troller 600 and the display panel 300 may be transmitted. The 
low frequency clock is indicated by “CLK2” in FIG. 10, and 
this will be described later with regard to FIG. 10. 
As described above, according to FIG. 5 and FIG. 6, the 

distinction signal identifying whether the image data is the 
stopped image or the moving image may be made by using the 
relation of the DE signal, the VSYNC signal, and the HSYNC 
signal. 

In the above description, the method of showing the 
stopped image with reference to the 8-bit LVDS data LVDS 
DAT was described with reference to FIG. 3, FIG. 5, and FIG. 
6. 

Next, a method of showing the stopped image with refer 
ence to the 6-bit LVDS data LVDS DAT will be described. 

Referring to FIG. 2B, the 6-bit LVDS data LVDS DAT 
includes the DE signal, the VSYNC signal, the HSYNC sig 
nal, and the R, G, B image data R[0]-R[5], G[0]-G[5], B[0] 
B [5], however the reserved bit is not present. As a result, when 
using the 6-bit LVDS data LVDS DAT, unlike that shown in 
FIG. 3, the stopped image may not be represented by using the 
reserved bit. However, the 6-bit LVDS data may be use the 
relation of the DE signal, the VSYNC signal, and the HSYNC 
signal like FIG. 5 and FIG. 6 to represent the stopped image 
or the moving image. 

If the stopped image starts to be displayed, the data stored 
in the frame memory, for example, the frame memory 622 of 
FIG. 8, is repeatedly displayed on the display panel 300. 
However, if the moving image starts to be input, a schedule of 
the input of the moving image is provided to the signal con 
troller 600 via the LVDS transmission unit 653 of the AD 
board 650, and the signal controller 600 may be prepared to be 
changed into the mode that is suitable for the moving image. 

FIG. 7 shows an example of informing the signal controller 
600 of the change to the moving image by using the reserved 
bit that is continuously input in the 8-bit LVDS data LVDS 
DAT. In other words, the distinction signal according to the 
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exemplary embodiment of FIG. 7 is made of the reserved bit 
provided in two or more continuous frames. 

In FIG. 7, the value of the reserved bit input in 7 continuous 
frames is “1100101”. Here, the data may be changed to the 
moving image without an error by using the combination of 
the value of the reserved hit that is continuously input for 
several frames. As shown in FIG. 3, it is possible to use one 
reserved bit; however, an error due to noise may not be gen 
erated by using the combination of reserved bits. 

In addition, since the 6-bit LVDS data LVDS DAT does not 
include the reservedbit, as shown in FIG. 4, the DE signal, the 
VSYNC signal, and the HSYNC signal do not overlap, 
thereby displaying the moving image. 

According to an exemplary embodiment of the present 
invention, the signal representing the stopped image or the 
signal representing the moving image may be used in one of 
the techniques shown in FIG. 3 to FIG. 7. 

Next, a structure of the signal controller 600 and an opera 
tion of the moving image and the stopped image according to 
an exemplary embodiment of the present invention will be 
described. 

FIG. 8 is a block diagram of a display panel board accord 
ing to an exemplary embodiment of the present invention, and 
FIG. 9 and FIG. 10 are diagrams illustrating an operation of 
the display panel board of FIG. 8 for a moving image and a 
stopped image. 

Different from the signal controller 600 of FIG. 1, in a 
signal controller 600 according to an exemplary embodiment 
of FIG. 8 to FIG. 10, the RSDS transmission unit 603 is 
omitted. However, the output signal in FIG. 8 to FIG. 10 may 
be output according to the RSDS method. 

Referring to the signal controller 600 of FIG. 8, the signal 
controller 600 includes an LVDS receiving unit 601, a timing 
controller 602, an electrically erasable programmable read 
only memory (EEPROM) 611, a phase-locked loop (PLL) 
unit 630, and a control signal generator 640. 

The LVDS receiving unit 601 receives the LVDS data 
LVDS DAT output from the AD board 650 to divide the DE 
signal, the VSYNC signal, the HSYNC signal, and the R, G, 
B image data, and receives the data of the stopped image or 
the moving image. The divided signal is input to the timing 
controller 602. In addition, the LVDS receiving unit 601 also 
receives an LVDS clock signal LVDS CLK, and the received 
LVDS clock signal LVDS CLK is transmitted to the control 
signal generator 640 and the timing controller 602. 
The EEPROM 611 as a memory for storing the information 

for the characteristics of the display panel 300 stores infor 
mation about the resolution or color information according to 
the characteristics of the display panel 300, and includes the 
rest of the initialization information of the display panel 300. 
The information stored in the EEPROM 611 is transmitted to 
the timing controller 602 through the LVDS receiving unit 
601. 
The timing controller 602 executes various data processes 

according to the present exemplary embodiment. For 
example, an accurate color capture (ACC) for processing the 
LVDS data LVDS DAT according to the gamma characteristic 
of the display device and a dynamic capacitance compensa 
tion (DCC) process for compensating the LVDS data LVDS 
DAT according to the difference between the image data of a 
current frame and the image data of a reference frame to 
improve the response speed of the liquid crystal panel may be 
executed. 

In the exemplary embodiment of FIG. 8, an ACC unit 612 
is shown. 

The ACC unit 612 gamma-corrects the RGB data input 
from the LVDS receiving unit 601 based on a predetermined 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
correction gamma value (stored, for example, in a lookup 
table for the ACC) according to the gamma characteristic of 
the display device and outputs the corrected RGB data. In the 
case of the moving image, the ACC unit 612 receives the 
LVDS clock signal LVDS CLK and the RGB data from the 
LVDS receiving unit 601 to process the RGB data according 
to the LVDS clock signal LVDS CLK. 
The RGB data output from the ACC unit 612 is stored in the 

frame memory 622, and the RGB data stored in the frame 
memory 622 is continuously displayed on the display panel 
300 in the case of the stopped image. The frame memory 622 
may not be used when displaying the moving image, and is 
operated according to the clock signal CLK2 provided from 
the PLL unit 630 when displaying the stopped image. 
The data output from the frame memory 622 is transmitted 

to a data output unit 623 and is output to the data driver 500. 
In the moving image case, the data output unit 623 receives 
the LVDS clock signal LVDS CLK from the LVDS receiving 
unit 601 and is operated, and in the stopped image case, the 
data output unit 623 receives the clock signal CLK2 from the 
PLL unit 630 and is operated. 
The PLL unit 630 transmits the clock signal CLK2 to the 

timing controller 602 to lower the operation frequency when 
displaying the stopped image. The PLL unit 630 generates the 
clock signal CLK2 of the low frequency by using an oscillate 
clock signal CLK transmitted from the outside. The PLL unit 
630 according to an exemplary embodiment of the present 
invention is not operated when displaying the moving image. 
The control signal generator 640 generates a control signal 

according to the LVDS clock signal LVDS CLK and the DE 
signal transmitted from the LVDS receiving unit 601 in the 
case of the moving image, and generates the control signal 
according to the clock signal CLK2 transmitted from the PLL 
unit 630 in the case of the stopped image. An example of the 
control signal generated by the control signal generator 640 is 
a load signal (TP) signal, a reverse signal (REV) signal, a 
vertical synchronization start (STV) signal, a clock pulse 
vertical (CPV) signal, and an output enable (OE) signal, and 
each control signal will be described in FIG. 11 and FIG. 12. 
The signal controller 600 according to the exemplary 

embodiment of FIG. 8 is operated like that shown in FIG. 9 
when the moving image signal is input. 

In the case of the moving image signal, the LVDS data 
LVDS DAT and the LVDS clock LVDS CLK are continu 
ously transmitted from the AD board 650 to the signal con 
troller 600 such that the LVDS data LVDS DAT and the LVDS 
clock signal LVDS CLK are continuously input. 
As shown in FIG. 9, the oscillate clock signal CLK is 

continuously input to the PLL unit 630; however, since the 
PLL unit 630 is not operated, clock signals are not generated 
using the oscillate clock signal CLK. FIG. 9 shows that the 
PLL unit 630 does not produce output, when the moving 
image signal is input. 
On the other hand, the LVDS receiving unit 601 receives 

the LVDS clock LVDS CLK and transmits it to the control 
signal generator 640, the ACC unit 612 of the timing control 
ler 602, and the data output unit 623 of the timing controller 
602. When displaying the moving image, the frame memory 
622 is not necessary such that the LVDS clock signal LVDS 
CLK is not transmitted to the frame memory 622 and the 
frame memory 622 is not operated. When displaying the 
moving image, the clock used in the signal controller 600 is 
united with the LVDS clock LVDS CLK. 
On the other hand, the signal controller 600 according to 

the exemplary embodiment of FIG. 8 is operated like that 
shown in FIG. 10 when the stopped image signal is input. 








